The adverse effects of smoking on the course and outcome of pregnancy have been extensively documented.' Because of the known dangers and because they are in contact with health care professionals over the antenatal period, pregnant women have been particular targets for a wide range of antismoking initiatives. 23 One explanation suggested for the relatively poor success of these efforts has been that smokers commonly report that smoking alleviates dysphoric moods' and a possible mechanism, through an effect on centrally acting neuroregulators, has been suggested. 7 Associations between smoking and negative emotional states, however, have also been noted in several studies. For example, WaalManning and de Hammel8 reported that smokers tended to have higher scores on symptomatic measures of anxiety and depression than non-smokers and Anda et all reported that the proportion of smokers increased across quintiles of the Center for Epidemiologic Studies Depression Scale. Smoking has been associated with severe depression in clinic'0 and community" based studies, and in a study of the psychological correlates of coronary artery disease.'2 A possible explanation for the contradiction between the reported emotional "benefits" of smoking and the observation of relatively high rates of depression among smokers is that people who are depressed find it more difficult to stop smoking9'3 or are more likely to relapse. '4 The association between smoking and depression may, however, be confounded by factors that are independently associated with both smoking and depression. In Britain, as in other developed countries, smoking has increasingly become associated with poor socioeconomic circumstances. '5 Associations between lower social class and a higher risk of depression have been noted for some time.'617 The situation is further complicated by the possibility that both associations may be mediated by psychosocial factors.
This paper describes the associations of smoking, depression, and potential socioeconomic and psychosocial confounding factors that were found in a prospective, hospital based study of pregnant women. Sample and data The data presented in this paper come from a study of mothers who were expecting their second child and who booked for delivery in a single Glasgow hospital between November 1988 and February 1990. The data described come from two postal questionnaires which were completed at 20 and 30 weeks' gestation. There was a total of 572 women of parity 1 who booked for delivery before 20 weeks' gestation and whose pregnancy continued beyond 30 weeks. Of these, 398 returned both questionnaires, but in three cases the measure of depression was not fully completed. Thus, this paper reports data for 395 women, 69% of those eligible for inclusion in the study.
The measurement of depression reported is the depression subscale of the Hospital Anxiety and Depression (HAD) scale'8 in which scores range between 0 and 21. Scale scores between 0 and 7 are classified as "not depressed", scores between 8 and 10 are classified as "possible case", and those between 11 and 21 are classified as "case depressed". Because the HAD scale was completed at 20 and 30 weeks, it is possible to identify a group of women who experienced significant depressive symptoms on both occasions. This group comprises those who were "case depressed" at both 20 and 30 weeks and those who were "case depressed" on one occasion and "possible case" on the other. Although this group is referred to as experiencing "prolonged depression" it clearly comprises some women who experienced episodes of depression on both occasions as well as those who were depressed over the whole period. Nevertheless, the classification will tend to identify women for whom depression during pregnancy was a particular problem because 
Results
The figure shows the distributions of HAD scale depression classes for the sample at 20 and 30 weeks' gestation. There was a strong association between scores on the two occasions (x2 = 128-60, 4df, p < 0001), but rates of "case" and "possible case" depression both increased. While the proportion of "case depressed" at 20 weeks (6 0%) was lower than the 13 0% found by Zigmond and Snaith"8 in their general sample of outpatients, the rate at 30 weeks (12 1%) was similar. The rate of "prolonged depression" (defined above) for the sample was 10 4%. and non-smokers using the KolmogorovSmirnov two sample test indicates that they are not significantly different (K-S max = 0 34; K-S Z = 0-39). What this suggests is that both smokers and non-smokers shared in a common process of change in depressive symptoms between 20 and 30 weeks' gestation in which the predominant tendency is for the level of symptoms to increase. The greater increase in the proportion of smokers who experience severe ("case") depression would then be explained by the higher levels of symptoms in smokers at 20 weeks.
The effects of smoking may mimic the somatic symptoms of depression without indicating the presence of a mood disorder. Although the questionnaire items in the HAD scale were selected to avoid somatic confounding,'8 particular items might account for the smokers' higher scores on the scale. Because smokers tend to have higher levels of depressive symptoms, it would be anticipated that they would tend to have higher scores on the items comprising the scale. With one exception, this is consistently the case for each of the items at 20 and at 30 weeks. The exception is the item "I feel as if I am slowed down" where the distributions of responses for smokers and nonsmokers were similar at both 20 and 30 weeks (X2 20 weeks = 6-97, 3 df: X2 30 weeks = 2-75, 3 df). The lack of difference for this item, which was the commonest "symptom" on both occasions, may reflect the physical effects of pregnancy across all of the women in the sample. If the differences between smokers and non-smokers were accounted for by particular items from the scale, smokers who experienced significant depression ("possible case" and "case depressed") would be expected to have a different pattern of symptoms from that of "depressed" non-smokers. At 20 weeks there were no significant differences between "depressed" smokers and non-smokers for any of the items. At 30 weeks, smokers differed from non-smokers only in response to the item "I can laugh and see the funny side of things" (X2= 6-53, 2 df*; p < 0 05), where a smaller proportion of smokers (8-6%) than non-smokers (22-8%) answered "As much as I always could". Altogether, smokers were more likely than nonsmokers to experience the whole range of the symptoms of depression included in the HAD scale and depressed smokers had a similar pattern of symptoms to that experienced by non-smokers. The differences in rates of depression between smokers and non-smokers cannot be accounted for in terms of particular scale items.
Rates of depressive symptoms did not vary significantly with social class, low income, housing tenure, or marital status at either 20 or 30 weeks. The rate of "prolonged depression", however, was significantly associated with both social class (X2 = 6-83, 2 df, p < 0-05) and marital status (X2=9-83, 2 df, p<0 01).
Women with husbands or partners in manual employment and women who were unmarried but cohabiting had higher rates of "prolonged depression".
Smoking, in this sample, was associated with socioeconomic factors: those with husbands or partners in manual employment, those with low household incomes, those living in rented accommodation, and those who were unmarried were more likely to smoke. It is thus possible that, at least in part, the higher rates of "prolonged depression" in smokers could be explained in terms of social class or marital status. Smokers, however, showed higher rates of depressive symptoms contingent on their social class and marital status. LOGIT models incorporating only the main effects of smoking fit the data well: neither social class (X2 = 5-94, 6 df, p = 0 43) nor marital status (X2= 4-74, 4 df, p = 0 32) were significantly associated with depression once smoking has been taken into account. However, the persistence of social class and marital status variations within smoking categories does suggest that the less parsimonious main effects models -in which smoking and social class or marital status have independent effects on the likelihood of depression -are reasonable accounts of the data.
Smokers had significantly higher scores than non-smokers on the Life Events Inventory and those who were depressed had higher scores than those who were not depressed, although, because there were relatively few women "case depressed" at 20 weeks, the possibility that the higher average score might have occurred by chance cannot be ruled out. After adjustment for the association between scores on the Life Events Inventory, the odds ratios for "case depression" associated with smoking were 1 82 (95% CI 0 71, 4-64) at 20 weeks and 3 22 (95% CI 1 64, 6 36) at 30 weeks: the adjusted odds ratio for "prolonged depression" was 4-83 (95% CI = 2-39, 9 77). Although the confidence intervals for the odds ratio at 20 weeks overlap unity, the figures do not suggest that the association between smoking and depression is to be explained by differences in the scores on the Life Events Inventory.
HAD scale depression classes and the measure indicating prolonged depressive symptoms were significantly associated with the frequency of negative feelings about participation in both the household and marital roles (role specific stresses) and with the summary measures of role specific strain at 20 and 30 weeks. Women with low levels of role specific difficulties at 20 weeks were less likely to experience an increase in the level of depres- Smoking was also significantly associated with the stresses of household and marital roles at 20 and 30 weeks and -less stronglywith the strains of both roles at 20 weeks and the strains in the marital role at 30 weeks. If psychosocial difficulties were implicated in causing or maintaining depression, the patterns of association with smoking and depression suggest a model in which smokers experience higher levels of role specific difficulties which would, in turn, be associated with increased frequencies of negative feeling about role participation. This form of psychosocial stress could then contribute to the higher levels of depressive symptoms amongst smokers.
Such a model does not, however, fit the data. Rates of depressive symptoms at 20 and 30 weeks and of the measure of "prolonged depression" show strong and consistent gradients with strains and stresses in each of the roles, both overall and within smoking categories. However, with the exception of "prolonged depression" in those with low stress in the household role, smokers are consistently more likely to be depressed than non-smokers within strain and stress categories. LOGIT analysis shows that the odds of depression continued to be significantly higher for smokers after adjustment for role specific strains and stresses. Table 1 illustrates the analysis for "prolonged depression". Although the odds ratios are reduced by adjustment for role specific strains and stresses, the odds of experiencing "prolonged depression" remained more than four times greater for smokers than non-smokers after adjustment.
Although the study was not large enough to conduct a useful analysis including all the psychosocial factors together, it is possible to identify a group of 47 (11 9%) women who experienced strains and stresses in both roles at both 20 and 30 weeks and who were in the top quartile of the scores for the Life Events Inventory. Of these 47, 25 were smokers (OR= 3 07,95% CI 1 65, 5 71). Table 2 shows the rates of "prolonged depression" for women in this group and in the rest of the sample in relation to smoking. "Prolonged depression" is significantly associated with Discussion This paper confirms that the association between smoking and symptoms of depression, which has been reported in the general population" and in particular patient groups'0 12 is also present in a sample of pregnant women. In this sample smoking was a risk factor for depression at 20 and at 30 weeks' gestation and smokers were more likely to experience depression on both occasions. Four possible influences on depressive symptoms in pregnancy have been described in relation to the observed association between smoking and depression. Firstly, it was shown that smokers were more likely to experience all but one of the depressive symptoms included in the HAD scale and that the pattern of symptoms in women classified as depressed did not differ significantly in relation to smoking. These findings are not consistent with the hypothesis that raised rates of depression in smokers are due to some form of somatic confounding.
Secondly, the relationship between depressive symptoms and gestation was considered. While some researchers have found that pregnant women experience a relatively stable mood across pregnancy and that pregnancy is a time of particularly good psychological adjustment,"26 others have reported that a substantial proportion of women experience emotional distress and lability which tends to increase with gestation.27-29 Ballinger30 found an increase in depressive symptomology between the second and third trimesters in the context of relatively stable measures of other aspects of emotional well being.
The women in this sample had young children at home, and thus comprised a group at particular risk of depression.3' However, this study found relatively low rates of depression at 20 weeks' gestation. The prevalence of depressive symptoms increased between 20 and 30 weeks, but overall rates of depression at 30 weeks were not higher than those found in other patient groups.'8 Although rates of "case depression" showed a greater increase than those for non-smokers, this finding was consistent with a general increase in symptoms of depression irrespective of smoking.
Thirdly, the possibility that the association of smoking with depression was confounded by socioeconomic factors was examined. The relationship of smoking and depression was independent of socioeconomic factors: smokers were consistently more likely to be depressed than non-smokers within categories of the socioeconomic indicators.
Finally Whilst the set of associations between smoking, depression, and psychosocial factors raise intractable issues of causal priority, they do present considerable difficulties for those who seek to encourage smoking cessation in pregnant women. Depressed smokers are less likely to succeed in giving up smoking than nondepressed smokers"'34 and are more likely to relapse.'4 The belief that smoking is an effective method of coping with psychosocial stress is commonly reported35 and provides a powerful motivation for continuing to smoke amongst those who experience psychosocial difficulties. Although the psychosocial factors considered in this study are by no means exhaustive, 60 2% of smokers experienced some form of psychosocial difficulty: 22-7% of smokers experienced "prolonged depression". In this sample, not one woman who was smoking at 20 weeks had stopped smoking by 30 weeks.
Interventions designed to reduce smoking in pregnancy with feedback on the adverse effects of continued tobacco use and the deployment of biochemical markers to monitor smoking behaviour may be effective for well motivated women who feel optimistic about their lives and pregnancies3 but may also provide some smokers with further threatening evidence of their perceived inadequacy and lack of worth.
Antenatal services tend to be preoccupied with the physical care and safety of the mother and fetus. Nevertheless, emotional well being is an important aspect of women's health in pregnancy. Although most women in this study experienced relatively low levels of depressive symptoms, for a significant proportion, pregnancy was a time of psychological disturbance and psychosocial difficulty. The observation that most of these smoked during their pregnancies adds to arguments for a more careful consideration of psychological factors in the design both of antenatal care in general and of specific health care initiatives in pregnancy.
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